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(57) [H»] 

[«i*¥8] * a >y * ts $s 1 0 0 1 >? a >y * 

flHIIOl £>g#l?&3 * □ -y ^IftffiM^ 10 2, *5=fc 

tf&{§* p y timvsmim 1 0 3 fcs-^t, um 

® 4 fcT2lffl*fii:S««HO^ p v 

t %> -mwm 1 0 4 u s£ * p y * mtj^mo 

H& * p y * HKSWMWfcfT 3 . 
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esiv 



•R 



BHh 

UJLR 

flKS 
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(2) 

1 

ffi^s-m-r^jMm^ a «y ^iMBWi^afc, co^fi^ 

±KS£ * n y * ft * ^©fr 6 W S ft S * n v 

* n >y * -M#$tti¥!8 £ , ±f B&® * a -y ^ IllffflSfi^ 
®fc J: *±Ei£{t* a ^ W*©S(8raW%ttUi ttB^i 

#fc»-3*±E?S*fc* n >y 2 &tim%<Dft<£? a 7 ^« 

[|ft*«2] ±ESWinBHti*¥Stt, ±E8«*n 
•y *^^»*<ffi»0±Ei2&ffi* a >y $H£§li1- 3 

mrmt<Dit®m%fc&'3%tiit>t%&mfflmtt#.tb& 20 
tangm l $ i mzmm? set t -r sw*« 2 ib 

icO^P-yi'p}^ffi 0 

[IifcR«4] ±B*iJ»#att, ±E?P>y*S#t&H 
^8fcJ:9#«>&*i3±Eg#fcS^ ±EB£^p 

[1KI#«5] ±E*J»¥8tt, ±E£ffiBSJHHJrt#8 
*» 6 0±ES<gffl« t ±E * p v * SS#tttH#8fr & © 

\cm^±Mm^ p -y * thttfst<on±* a v 
ftigrsifflu- sftijiiwi^ife^-r* £ fete* sfcs«» 
cd * -r 5 y 6 nfc±isigi »«aaic»"3* , * 

ja-rs±8E»J1B«^OlffiIE%ff? C fcfc«F«i:-rs!S# 
«lft^L4EiK<D*D'y*i?£SslI. 40 
[»E6] ±BS«iJ»*®tt, ±ESfflH(BHi*¥a 

±Ea»K»^*±iaa««i^p -y *«&»i:±E?s£ 

<fc *) rfcfMJSPtBT', ±ES£* p -y * Wa^KOS £ 

* p >y *HK»**jW"r s c t^afc-rsw*^ 1 * 

^L5Ett©*ay*f5£SH. 

mum 7 ] ssfiw^ p >y ^i&a^-f * p -y 
tin mtnz.? p -y *$>jai 2 p -y ^mis so 



"RfBB 3 ? 9-2 4 713 5 

2 

J±tMS*KS"3^ ±E»£* p -y ^a»»*IM«i-r * 

Straus*** %c £*&&.£ 7 e«w> 9 a 

•y*fl£#r£o 

[M$3(9] ±Eg»H:»"5t±ESfliraiH L*v^« 

^iss-r s c %wrtt T sw#js 8 e«o tuytn 

[|fl#g l 0 ] ±ES^ta^*, ±E€»fl*t^ p -y 

■r sif5R« 7 9 ^-rn^tcEicco^p y^m^ 

mwm \ 1] ±E5M!IBIii:±ES6« , C*-3*±E 
ilfgfjj ^7 u -y ^7 jgli&a i: ±Ef?± fP-y^SIiSai:©)!! 

jsan»***i>, coisiKaM»tcs^t±ES*^p 
-y tmm&umzmm® tt&ic m 
tzzmtiLnm s >^TjR46p>n/c±EiiiisaM»(cs 

•TSIl5t<«7*^b 1 0Et8O^D-y^||475ffi. 

i^ft m ^ p >y * m sa t ±es4 ^ p >y ^ i§i ®a t 

±EH4 ^ p -y ? JSIigcafcfiiiJSPT ^ch^^att^fl 
*«7ft^Li lEic<D^P'y^B4?3^o 

[0 001] 

ffl LTSMdiJT-jMff ffl©^ P -y S ^ p >y 

[0 0 0 2] 

m.%(owm ®mm \ o«, i tu-t*7-t 

•y^7, ^--rV*t"v ! aT;l//- ; <';l/f-^xV7IS3i (H 
->U-X) ttS* (¥fi!c7^2^ 1 8B WHffiAB* 
ITUtS^fgff) COlft^H. 2 2 2. 0 ( 1 8 2H~1 
8 4M) CS?n5 i 9 ^KO^ n 7 i'SSgl^ 
tMBT'fc^ Hfcfe^T 1 l tt«EMW581fi8S, C 

o«E*jwfeis« i i *6m*«n*iift^n«y*Tii 
[0003] ftis, ±E»e-ettiSi«fflj^e)asa*ns 

^D-y ^1f$fi^rP C R (program clock reference), § 
f§fl!!jT*S£'f S^P'y^lflBfcS TCCsysten time clo 

ck) m/x,?'ts k> , p c r ttasefliTffifflf s ^a'^ 
T-iiffr it, stc iigfB«iji?s 

4L/c^7P-y^-Pi)^1-^±E7j'j7>^ 1 ZVKVy* 



3 

ire**. 5 iz±%mm%% 1 3t»*i6t,n§pc 

ET-&5o 

[0 0 0 4] 2U£WimcD^X1tfflt&o S^SHfc* 
iSMfc S"M Lfc&fi 7 p 7 71f $H ( P C R ) 10 0^* 

>>^2en-KTs, *7>7 i zawmmva 

1 ljWB7yf5f?£7P77T*#7Vb®]ft^ff?o C 

cx\ 2S@cdpc r i o o&mxt&t* zcom&X' 

0*£>*2 0ttjaTfc3lf£7ny71tt« (STC) 

i o ni«®«3tcx^?n, sij*tfe2Si©PCR 

[0005] PCR100 {iSSigSHO^ □ 7 7T*$jft 
9, STCtig«8H©7P77 
T'KtSA^^Olt^SOT; PCRlOOtS 
TC 1 0 l©g»tt, SiilC^D-^fcSI^IO 

tf , iMfl^B©* p ^fliiftft^S€«IBO^ a >y * Ml 
K««fc !> 2 0 H z iSW-tttf, lMT'PCR 1 0 0©A 
•>> h#M>Jttta#(*, S T C 1 0 1 ©*7> hffiOifflta 
#«fc9 2 0±%^m£%Zo Lfe^oT, PCR100 

tsTcioi $>g# i otfjtaa^mT'isii^iT'&ft 
[ooo6] pcr i oommtzm^ 

n U &ntf, * 7 y * ©it PI D * o fc £ v * 

iliiUBfQE 1 6 fed; ») HE»f«if§ 1 l ©JBSHfcWEft: 

u fntfri^'^* 1 2©ta£*^tu pcr i 
o o t s t c i o i (Dmftomttzmtfxmicm'p? 

So 

[0007] pcrio omimt%mic±&<Dmtt* 

ttOiSU $P§§3©tB;>3 (PCRIOOtSTCIO 

wwmm 3 ommnzmmtz c 1 1 o , &{§§j k h 
cs&a© 7 □ y fp n4*ff ? o 

[0 0 0 8] fcfe, M&m«Jfcrai;Jtl»»©7n7 7iS£ 
*<4Sttg£LTV3#fl8T\ iffilS, PCR 1 00i:S 

t c i o i (Dm^it-mm ot7-t*7 h) zmft?% a 

CM, JStt, PC R 1 0 0£A7>7 1 2fco— FT 
S©T*<:©Rfr£T-*7-t7 MiH^tf, &{BIPt&»© 

*3»X P C R 1 0 0 £#7y7 1 2©*^V^Ittl^ 
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4 

[0 0 0 9] 

ay*S£8ireH\ ¥fc&m7ny7«« (PCR) 
fcS£7 0 7 7tiHH (STC) ©g#*&£IH©Jil«» 
©jS^£S*rtfc©£UT$fflU jM«^P7^tlt$K© 
SmiBIPBk: <fc ?> 1\ o-/U7^^ 2 *j J: f U^&'n 

0$fJfflH8E*tB^ LTWc 0 
10 [00 10] LfrU &{i^P7^1f$Bi:?f££P7^ 
*«©iS«-t±SSfi^ p 7 7ttfl8©£ffilfflffiK Itm? 5 

5 0 Ltctf-ox. m^uy^mn<D^mm^m.^ 

Ei;p-/*;*7-r;u*&ttfiJ#TO&ffl^s 

c t ttT-t-r, iMis 7 p 7 7 mRoeasmMtc^e l fc 
ffljift^^-ofp^f ^ %t^o mmtth o /c 0 

20 [0 0 1 1] *fc, «JE«iJ»KS»*flifflbfc^ *J 

ns « t nmc tats is nz> twas s 

[0 0 12] *fc, iM«7P7^1f«lkS4^P«y^1f 
^tzt\ ±i$©cfc o tc P C R £ S T C©H»tt*7Hr y 

7 ^i^fgks*^ p y ^mmmmnm^x^-^^ 

MZft? ck 9 ^SHOif SflLfciMd^ P 7 7 if 
$fii:fl^7P7 71f^<DM^!!)^V^^ ^coM^tc 

0, cog»*»«R , rs^©-'<7 7r*^Skft5o c 

f fc/^77r^if©/N-F7x7©^^tf^LT 
P7h77 7fcOJ5:^5kl/^Fp1Si^Sofc Q *fc, § 
fi^^{c*7>^ffl*P-KLfc!3, U-tT7 ht5k 

[0 0 13] CO«Wtt±EOJ:^4iaiHjft*)IP«T* 
fc46(c a $ txfc t, ©T\ 5MI87 p <y ^1t$S©e)MP^RSfc 

SB, *3«fcO r ^P7 7S^ffi^#i.;:i:^SWkf 

So 

[0 0 14] tits &M®<DmWWm£Bit)Wtfi&<D¥f 

S4SB*3 j: tf ^ p 7 * m *mz> c £ * @ w t -r 

50 § 0 



(4) 

5 

[0 0 15] Sfc, SftUoMfl^P 
p v 9®m<D&ftZ&>b£ Lx £«8B<E>»tt£gSk 
"T 5 * a v 1 H±%iW$o ct t>" 2 p <y * H^yjffi £f# S C 
k^itokiTSo 

[0 0 16] 

mz%@t S iiffl * p «y * Iff *H£te#8 k , c * 
p y * WffiM¥8-e£fc $ ftfc±Ei3HI * p v *1f *H 10 
k ±E»£ * a -y * flrt^&fr 6 W * * ns If £ 2 p 

)D7^ a$N*m^a t s ±^mm tuy* nm&&^ 

±ESfliraw k ±e* p -y t mft®m^®fr s> <D±.%m 
#fcss-3*±E?s£* p y * nja^a©3£* p <y 

[0 0 17] *fc±E»iBIHItfl*^«*, ±E2£«* 
p -y ^S«¥S*^!ao±Ei5Sm^ a v 20 

*«te^*SWllHBIite¥«fc, COSfiBBBRS^S 

fc»ssnfeiK£s<Biiffit±E«a*si?ttm«nfe 

[0 0 18] *fc±E§telSKHB5£#8«:, JJE^ny 
[0 0 19] $fc±EWJ«i¥Sti, lEfo-^m 

a*aK<fco#i«>6ns±Eg#fcScJ!h ±eis£2 30 

P -y *a?^®©f?£* P -y *S»^<D*JWgi!l(B*S 
£ UWWfcfif 3 J: 3 lc Lfct CD X*$>%> 0 

[0020] sfc±e*w#att, ±ES«raiHai** 

a^ 6 <D±E3fciaMI k ±E* p -y * a^Mfttt^S^ 6 

o±Es»ts^*±Eas«naf □ y tmmktism 

#tcffi-3t±Elf£ * p virtiStl^m<D?i2L? p >y *J5 

K»*wiP"r*MSPfli^*sfe*"r* k k tc, 

ftO^i' S ^T-#&P>nfc±EJl&&a#lcS-3^ 
£$-f 5 ±E*WKi*0*liE*fT 3 <fc a fc L fc fe <DT*& 40 

[0 0 2 1] £fc±EM»¥B** ±E«ilBHffl*¥ 
a^ 6 <D±ESffiB8IH k±E * p -y * JKMWU¥a*» 6 
©±EiS#K#3*±E3i&flMII* o <y *HK»k±Eli 

# J; t) i/4iJWlT\ ±E?f £ * p -y * masses 
±t P <y *fl|«»£il?]«l-r S«k 9 fc Lfct,©T-&&o 
[0 0 2 2] C<DftMlC&t>%tUy?mmi, 

i&mm* p v ^ «iSt«t*^-r jss-e^ o v *i*«©g<3ia 

M«tttiiL, ±E5MI«nfcaHl^n'y^flHBfcS4* 50 
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[0 0 2 3] *fcffiffi©3MnML*^**RjeU C 

[0 0 2 4] Sfc±EM»te8^#±ESmraBBL#^ 
[0 0 2 5] Sfc±EH#K:£^*, ±IB<DS4<7P-y 

* nmkmmwm&wcs. \jm&ft *> & o t l fc t 

[0 0 2 6] Sfc±ESffllBIP«fc±EfMJ , Cll^*±E 
iMIIffl ^ p -y ^ Ml iga t ±1 ^P-y^HSa^cDia 
c©«S»3g#lcS-3*±EH£i'ci 
-y ^«il£»«llPJW-r lg^^«f 5 k k ttc, S 
45*KO^'<'5y^T-*i66nfe±EJIia»S« > U:S 

[0 0 2 7] $fc±Egmi?gR§k±Eg#KS-3£ ±E 

iMitfflij ^ p v >?®m&. t issms.* p -y ^ jasat 

±ES4^ p -y *«K»**JW-r 3 J: 9 fc LftfcOf* 

So 

[0 0 2 8] 

[fgB^CO^^ffi] 

mcommmm 1 *st^Dy tmv&z>o 1 

P y ^ ^W7J-r 5 lf£ ^ d -y * (4J7^I^ a t L TO»« 

0*fyht4S4*n7*««l 0 1 tLXtiitltZ 
ft^yZT'&Zo ccon^ay^m^ l 0 Hi, 
> £ 2 l <DSSt> p y * t-ifi^-T S c k * 

[00 2 9] 3 tiiMM^ p v *«HBS«#a* J:tf * a 
•y^M^Bl#akLTtDM»§§T'fe^, jlfi^P-y^ 
iSfft l oo*S®-rsk kfefc, SiLfcSI^a-v^ 
*«l 0 0k±SB7j'>>^2^?.tB7i$n§S4^p-y 
^«H81 0 1 fc©S£fc*mU ^n-y^1f«S^i 0 
2 kLTHl7Jf5tC0T-$.§ o 

[0 0 3 0] 4{iC(Diig#§3^6<D^Py^1ffBII^ 
l 0 2 CS"^*±E«tt» l OS4yn <y ^iiKa^Kiij 

OTSMtMre i o 4 ^tH7j-r5»^aT*$>s 0 sit 
±Mam»3imm^tiy^mmi oo*»t*ibi« 
ttmaLctncm^x9Mfm i o 3*±E*w^a 

[003 1] wcWimc-o^xmmTZo cwuyt 



(5) 
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y\%><Drrm t£ -V Y © 7 v ^fcfctti L. T t> J: ^ L , SiJ»% 

[0 0 3 2] P-F$nfc*^>^2©ffi«S4^D-y 
^fiiOl (c©f^re(iB£^P'y?1W$H=£{§^ 
P -y ^tiHlfi) £ UTgffiP^rattl^^© 5 ic&tlZftUft 

znzttiic, M^g§3(ctw^$n?.„ tfc*^> 

£ 2 «:C©p- K£ttfdfifre>X£- h LTfUggl 1 

[0 0 3 3] 2 #@©£ffi? P -y *W IE 1 0 0 6^U» L 
fc&e>l£, ^©&{f?P -yaffil 0 0£±8E#9V* 
2 fr<E>©f?£?P -yaffil 0 HiM»g§3(cfe^Tg 

iwt e>n, limits &vm%.m<D? u v 
[0034] ttc-yjr\ &mmmm l t>^®5ic$>£<D 

»> V b 7 <y 7*;*ttfclS£* P -y *fl|f« 1 o 

Pi^^p«y^1t^i o nic©SHrt©i$iaiiBifl*^-r*20 

if. : k#g©£fi?P-y*1ff8£g{§LfcP$©/gI& 

f : mm^uy^m'-m. 

[0038] s^iami 03&, fg^gg 1 com^-r^^ 
p <y *©* 9 y^«fiT*^$ns©T\ &mmk*mm 



to WAtf f = i o 



Hz, SftfBFH 



1 s e c (10 0 



1 0 ©*§£«, gffi 
msec) ttTjk'? o 

[0 0 3 9] «M8P#a4 1 tfHiTrf 

•y*a»«tf, a (i) tcfcOjRi&fcA f ysttssft-rs 
«k a fcupiwfi^ i o 4 ^ttj73-r ^ 0 feasgg 1 th*, mm 
i o 4 fc«t a**av^ojaa»3W6fbu c 
ntc <k o a f *<«'>■*- s„ (aawftiMip* 5 !? 4btifc 

•&fctt» l ADM*? A f = 0 i:^5 0 ) 
[0 0 4 0] fgtSgg 1 LT«ffiitiir«§§§%ffl 

i/^Jf^i, tmmwW£lt&1tlric tick o a f 
fc-e#, ^fcfg^gg i LTias 

cfctcj:*?, A f Ofljft»*ttW-r*c £#T£&o * 
fc, A f *0fcftoT^*v^t&tt±COlM^*llt)iB 
U A f = 0fc&*gT*fr&5o 
[0 0 4 1] A f =0fcfcofc»&, wmWuytm 
»W« i: 4®© * n -y * fcJWU<ftofcc 



* IWRfc LT©*ft*8^ «?fl©^fI^P-y^1ffgl 0 
0 #9J« Lft tZlcUn LT*W p >y 1 

0 1 i;4-(iIA^$nfcS^^P'V^W$Bl 0 1 £:©M# 

[0035] 3R«>en^sfflnii(i3MinM 1 o 3 1 l 

Tii^H]A^$n/cS4^P'y^1tffgi 0 i*««f-r 

in 1 0 3*x*Lfcfti&tf, iicosffp.gpa 1 0 3 

±RME»»3*»60*D'y^«HM6«'l 0 2fcfcg^5 
t, fgJgg§l©S4^P-y^]i&^c0fliW^T^»2Pi: 

*sissraojsiKas (a f ) fcstbffco 

IS 4 K J* L££RaHI l 0 3 Art £ nfc c £: ti, Sfiffl 

Pi i o 3jWjasflisn*«^iia&*^a:i9*5ij*om3se 

[00 3 6] $ fc, »Jli¥a 4 Ttt * p -y ^ttfHM^ 1 

o 2£«*h-So ±12 a f owaa*s ( i ) twt. 

[0 0 3 7] 

■MfBk-i ) x SfgP^PI, /f 
.... (J) 

jfiT?, 3M{B^Hl?^ffl L TV 3 * n -y * JB»»«'^t 
ff4?nfcdi:{C^:5 0 38:43, A f = 0 fcl^d C ttt, 
^p-y^tffgM^l 0 Zift^OtCJ&ofcfcl/^CtT' 

[0 0 4 2] W_ho«k5tLT, jMfg^P'y^1tlS©<E 
aSIBI»*^}«», ^3SJ«T*ofc0, feS^ttfiSfflffl 

[0 0 4 3] 30:43, C C T*« A f £StH L, cntcS^J 

f %»wr < , s«h»h 1 o 3 t±tmn^ 

fgfiggg l ©S^^ p -y * c 

fc^T'tSo 

[0 0 4 4] $fc, ±IBHjg«*T«, SffiP^PI^tB 

-r*fe*©lf isi: LTtivy 9 2 y Hi£ffl</^ 

[0 0 4 5] W»fg3fcJ:0aS#^a«y^Sfl| 
? L ©£* Lfc i^m f p -y * 5MI*a 
^S"Jffl(c^LTfe«fc^o 

[0 0 4 6] gfc, ^©cfc^^^P-y^flitctsi/^T, 
1 ^©3ii|W§^©£$©£^&£Wi-^*V7 
h7x7T*^LTtckv> 0 H2fi. c ©J; 9&*§££ 

[0 0 4 7] SfXf-^S 1 TiiiMfI^P'y^1ffH>& 
50 SS-TS. «»fc5WiLfcja6«f nv^flHBtt, 



30 



ti?{is&t>"if}^ * d -v ? Tift^-r £ * $ y $m * a 
[oo4 8] xf77s 4?imwiiamLT^tcmm 

*7Uv>? tiU$8££<i L fcB$£iJ i: ^lel&li * n -y * If 
y?im8£R^Jtj!!*g£ LTffl^T (5H£<OIS£*P'y ^ 
[0 0 4 9] 5T«, xf'^saT^e 

ft£ * p -y >?^w.ii.ftk.i»mv>*T- v fs 3 -esR&Tie 

tS L T fci^fc ^ p -y * 19 £ X r <y 7 S 4 6 



OHzftttftS 2058 



A f = (^P7 ? 

fcfco, jstusnsA f i 

[0 0 5 3] $fc. $1BI9ff|ll$Mtf 1 s e c TfeSJS * 

Af = (*P«y*g#1tm - ?P-y<7 
£%9. W-tiiZftZh f (DHtt % lHz3i1ii:&3o U 

fc^oT, *a»[8%is< ufcv^tt, si^ra-ess 

It* d -y *1f$B 1 0 0 imm2ftXt> + <'tcn£.* p >y 

p -y zmmzn? <k 9 »c-rntf 

[0 0 5 4] 13 3tiCCD^5Sff^2fCcfc?.^P-y *fS£ 
^Sa^-r^P'y^@T'fe(?, l ~ 4 tiUffliJg® l fcPI 
^cDtOT-feSo 5 «S1BlffllHta*#S, 6fci:8SSffl3 30 
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* fc\ ll T*«EI 1 OMtt#S 4 OifflMit^LftJ: ? 
tea (l) <DA f cn^eSiJ^lflfi^toSJ: 

[0 0 5 0] ^LTXx-y^S 6T'ti, T.r-y7S 5T* 

#a&6ttfc»ii»ifMHfc«fc vn&tuy tmmsL<D#m* 

[0051] mmmm 2 . c ©»WK**t * * p >y * 
s^T-ti, H^wpsmsnsasfli^p-y^Bisawtt 

10 HtfllS«\ S1SISHH«PBIi:J±ffiJ-rSo UfctfoT, fc£ 
f3Si/^1i^PBT{iSH/^Hiffia^#e.n*^o ££7? 
tt&sefiOfcttililg* tfc-t+S chic J; 0. »>7. 

[0 0 5 2] cct% 3HIMIi2:ttttifRAOPBft««n 

icfe^T, %m?m#fmtf \ 0 0 
A f (Dims., 



T3 0 ±a}©a ( 1 ) 

msec X*$>%> 



) X 

a f coma. 



1 0 



) x 1 

[0 0 5 7] *iJ^S4T'ti, SflP^PH 1 0 3 Aft£ 

1 0 2 t^sp^PS 1 0 3 k^6nss«!i 1 tmmictr 

A f %»tH U MtMHI l 0 4 ^ttJT^ 1 left 



[0 0 5 8] -73, 
1 0 6 



SfllllHI l 0 5 <I2£§11 



S1i(fflHIS^¥IS, 8 ti c <Dg1gfflNM»£* a 7 fc»5£ 

$n/-cis^§iiRgpa i o 6 t±$mmm^6 v»&tti 
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PROBLEM TO BE SOLVED - To obtain the clock recovery device in which clock recovery 
is conducted through optimized frequency control at all times regardless of a reception 
interval of transmission clock information by detecting the reception interval of 
transmission clock information and controlling the frequency of a recovery clock 
through the use of the interval. 

SOLUTION' A counter 2 is operated by a recovery clock from an oscillator 1 and outputs 
the count as recovery clock information 101. A subtractor 3 receives transmission clock 
information 100 and detects a difference between the transmission clock information 
100 and the recovered clock information 101 outputted from the counter 2 and outputs a 
detected clock information difference 102. A control means 4 outputs a control signal 
104 controlling the recovered clock frequency of the oscillator 1 based on the clock 
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information difference 102 from the subtractor 3. A reception interval output means 5 
detects the interval of receiving the transmission clock information 100 by the 
subtractor 3 and outputs the reception interval 103 to the control means 4 based 
thereon. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A playback clock output means to output a playback clock, and a 
transmit-clock information receiving means to receive the transmit-clock 
information which shows a transmitting-side clock frequency, the clock which 
detects difference with the playback clock information which shows the 
frequency of the playback clock outputted from the above-mentioned 
transmit-clock information and the above-mentioned playback clock output 
means which were received with this transmit-clock information receiving means 
— difference - with a detection means A receiving spacing output means to 
detect and output receiving spacing of the above-mentioned transmit-clock 
information by the above-mentioned transmit-clock information receiving means, 
the above-mentioned receiving spacing from this receiving spacing output 
means, and the above-mentioned clock — difference - the above from a 
detection means - the clock regenerative apparatus characterized by having the 



control means which controls the playback clock frequency of the 
above-mentioned playback clock output means based on difference. 
[Claim 2] An above-mentioned receiving spacing output means is the clock 
regenerative apparatus according to claim 1 carry out having had the output 
means output in quest of receiving spacing output based on the comparison 
result of the detection means detect spacing at which the above-mentioned 
transmit-clock receiving means receives two or more above-mentioned 
transmit-clock information, the receiving spacing setting means set up a 
predetermined receiving spacing threshold, and setting receiving spacing, at 
which it was set as this receiving spacing setting means and receiving spacing 
detected with the above-mentioned detection means as the description. 
[Claim 3] the above-mentioned receiving spacing setting means — the 
above-mentioned clock - difference - the above called for by the detection 
means - the clock regenerative apparatus according to claim 2 characterized by 
setting up the above-mentioned receiving spacing threshold based on difference. 
[Claim 4] the above-mentioned control means - the above-mentioned clock - 
difference -- the above called for by the detection means - claim 1 characterized 
by controlling based on difference by setting up the control range of fluctuation of 



the playback clock frequency of the above-mentioned playback clock output 
means thru/or 3 - a clock regenerative apparatus given in either. 
[Claim 5] It asks for a part for the delta frequency of the above-mentioned 
transmitting-side clock frequency and the above-mentioned playback clock 
frequency based on difference, the above-mentioned control means - the 
above-mentioned receiving spacing from the above-mentioned receiving 
spacing output means, and the above-mentioned clock — difference — the above 
from a detection means - While generating the control signal which controls the 
playback clock frequency of the above-mentioned playback clock output means 
based on a part for this delta frequency Claim 1 characterized by amending the 
above-mentioned control signal to generate based on a part for the 
above-mentioned delta frequency called for to two or more different timing 
thru/or a clock regenerative apparatus given in four. 

[Claim 6] the above-mentioned control means - the above-mentioned receiving 
spacing from the above-mentioned receiving spacing output means, and the 
above-mentioned clock — difference - the above from a detection means — 
claim 1 which it asks for a part for the delta frequency of the above-mentioned 
transmitting-side clock frequency and the above-mentioned playback clock 



frequency based on difference, is larger control width of face than a part for this 
delta frequency, and is characterized by to control the playback clock frequency 
of the above-mentioned playback clock output means thru/or a clock 
regenerative apparatus given in five. 

[Claim 7] The clock playback approach characterized by detecting difference 
with the playback clock information which receiving spacing of the transmit-clock 
information which shows a transmitting-side clock frequency is detected, and 
shows the frequency of the transmit-clock information by which reception was 
carried out [ above-mentioned ], and a playback clock, and controlling a 
playback clock frequency based on this detected difference and the 
above-mentioned receiving spacing. 

[Claim 8] The clock playback approach according to claim 7 characterized by 
asking for receiving spacing which controls the above-mentioned playback clock 
frequency based on a comparison result with receiving spacing by which set up 
the predetermined receiving spacing threshold and detection was carried out 
[ above-mentioned ] with this set-up setting receiving spacing. 
[Claim 9] the above - the clock regenerative apparatus according to claim 8 
characterized by setting up the above-mentioned receiving spacing threshold 



based on difference. 

[Claim 10] the above - claim 7 characterized by controlling based on difference 
by setting up the control range of fluctuation of the above-mentioned playback 
clock frequency thru/or 9 - the clock playback approach given in either. 
[Claim 11] the above-mentioned receiving spacing and the above - claim 7 
characterized by to amend the above-mentioned control signal to generate 
based on a part for the above-mentioned delta frequency which asked for a part 
for the delta frequency of the above-mentioned transmitting-side clock frequency 
and the above-mentioned playback clock frequency based on difference, and 
was called for to two or more different timing while generating the control 
information which controls the above-mentioned playback clock frequency 
based on a part for this delta frequency thru/or the clock playback approach 
given in ten. 

[Claim 12] the above-mentioned receiving spacing and the above - claim 7 
characterized by asking for a part for the delta frequency of the 
above-mentioned transmitting-side clock frequency and the above-mentioned 
playback clock frequency based on difference, and controlling the 
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above-mentioned playback clock frequency by larger control width of face than a 
part for this delta frequency thru/or the clock playback approach given in 1 1 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the clock regenerative apparatus 
which reproduces the clock of a transmitting side by the receiving side using the 
clock information sent out from a transmitting side, and the clock playback 
approach in such a case in the equipment which performs communication link 
and broadcast. 
[0002] 

[Description of the Prior Art] For example, drawing 10 is the block diagram 
showing an ITU-T White book and the conventional clock regenerative 
apparatus as shown in advice H. 222.0 (182 pages - 184 pages) of audio-visual 
one / multimedia related (H series) advice collection (February 18, Heisei 7 
foundation method man-day book ITU association issue), and, as for the counter 
to which 1 1 operates with the playback clock with which it is outputted from a 
voltage controlled oscillator and this voltage controlled oscillator 11, and 13, a 
subtractor and 14 are a low pass filter and a gain means in drawing. 
[0003] In addition, the clock information which reproduces the clock information 
sent out from a transmitting side in the above-mentioned advice by PCR 
(program clock reference) and the receiving side is called STC (system time 



clock), and the counter value of the counter which operates with the clock which 
uses PCR by the transmitting side, and STC are the counter values of the 
above-mentioned counter 12 which operates with the clock reproduced by the 
receiving side. Moreover, the difference of PCR and STC asked for 15 with the 
above-mentioned subtractor 13 and 16 are control voltage outputted to the 
above-mentioned voltage controlled oscillator 1 1 from a low pass filter and the 
gain means 14. 

[0004] Next, actuation is explained. When starting playback of the clock of a 
sending set in a receiving set, the transmit-clock information (PCR) 100 which 
arrived first is loaded to a counter 2. A counter 12 performs count actuation with 
the playback clock which a voltage controlled oscillator 11 outputs. Here, if 2nd 
PCR100 arrives, the playback clock information (STC) 101 which is the output of 
the counter 2 in this time will be inputted into a subtractor 3, and the difference 
15 with 2nd PCR100 which arrived will be called for. 

[0005] Since PCR100 is the value of the counter which operates with the clock of 
a sending set and STC is the value of the counter which operates with the clock 
of a receiving set, the difference of PCR100 and STC101 shows the amount 
resulting from the difference of the frequency between the clock of a sending set, 



and the clock of a receiving set. if the clock frequency of a sending set is higher 
than the clock frequency of a receiving set 20Hz — for 1 second — the increment 
of the counted value of PCR1 00 - the increment of the counted value of STC1 01 
- 20 - it becomes a large value. Therefore, if the difference 10 of PCR100 and 
STC101 is the same value in last time and this time, since the number counted 
by the same time amount is the same, a frequency is are the same. 
[0006] If it becomes the same whenever it arrives, it is shown [ this difference of 
whose is PCR100 ] that the progress condition of a counter became the same, 
i.e., a transmitting-side frequency and a playback frequency are the same. The 
difference 15 outputted from a subtractor 13 is changed into control voltage 16 
with a low pass filter and the gain means 14, and is outputted to a voltage 
controlled oscillator 11. The amount from which the frequency of a voltage 
controlled oscillator 11 changes with these control voltage 16, the output of a 
counter 12 changes in connection with it, and the difference of PCR100 and 
STC101 changes decreases gradually. 

[0007] Clock playback of the same frequency as a transmitting side is performed 
by controlling the frequency of a voltage controlled oscillator 3 so that the value 
counted up by the same time amount becomes equal to a transmitting side so 



that the above-mentioned actuation may be repeated whenever PCR100 arrives, 
and the output (difference of PCR100 and STC101) of a subtractor 3 may 
become fixed. 

[0008] In addition, the difference of PCR100 and STC101 usually maintains 
constant value (offset) in the condition that clock playback of the same frequency 
as a transmitting side was made, and it is stable. Since this loads PCR100 to a 
counter 12 at first, there is no offset at this time, but since it is before playback 
actuation of a transmitting-side frequency, a transmitting-side frequency and a 
playback frequency have shifted, the counter value of PCR100 and a counter 12 
shifts gradually, and since a playback frequency is controlled so that difference 
becomes fixed with playback actuation, in the condition of having been stabilized, 
I hear that it will have offset and there is. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the 
conventional clock regenerative apparatus, it was used as what only expresses 
the difference in the frequency during transmission and reception of the 
difference of transmit-clock information (PCR) and playback clock information 
(STC), and was not based on receiving spacing of transmit-clock information, but 



since it was controlling by inputting into a low pass filter and a gain means, when 
difference was equal, the same control voltage was outputted. 
[0010] However, although the values of the difference outputted by what has 
long transmission spacing of transmit-clock information, and the short thing will 
differ even when there is the same delta frequency since the difference of 
transmit-clock information and playback clock information is proportional to 
receiving spacing of transmit-clock information for example, it is necessary to 
make the same control voltage to the oscillator for correcting the same delta 
frequency. Therefore, when transmission spacing of transmit-clock information 
differed, the same low pass filter and a gain means could not be used, but there 
was a problem that it was necessary to perform optimization corresponding to 
transmission spacing of transmit-clock information each time. 
[0011] Moreover, when a voltage controlled oscillator is used, the value the 
relation of the output frequency change to the control change of potential is 
indicated to be to a catalog differs from the value actually outputted in many 
cases. Whenever it constituted the system for this reason, there was a problem 
that it was necessary to adjust by surveying the control voltage of a voltage 
controlled oscillator and the property of an output frequency. 



[0012] Moreover, although it was controlling so that that the difference of 
transmit-clock information and playback clock information becomes fixed 
showed that it is the same frequency by both transmission and reception and it 
made this difference regularity, the difference of PCR and STC is a value 
including offset as mentioned above. Therefore, in the case of equipment which 
the value of transmit-clock information and playback clock information is 
synchronized, and performs data processing with a receiving set, when the 
difference of transmit-clock information and playback clock information which 
received is large, it is necessary to store the data of the time amount equivalent 
to that difference into a receiving set, and the buffer for absorbing this difference 
is needed, for this reason, the design corresponding to the yield of difference — 
not carrying out -- there was a problem of having not obtained, and the scale of 
hardware, such as a buffer, having increased and leading to a cost rise. 
Moreover, if a counter value is loaded after reception initiation or it resets, the 
discontinuity of a counter value will arise, and trouble is caused to actuation of 
the equipment which performs data processing. 

[0013] This invention was not made in order to cancel the above troubles, and it 
is not based on transmission spacing of transmit-clock information, but it aims at 



acquiring the clock regenerative apparatus with which the always optimized 
control is made, and the clock playback approach. 

[0014] Moreover, it aims at acquiring the clock regenerative apparatus and the 
clock playback approach that it is not necessary to adjust according to 
dispersion in the control voltage of an oscillator, and the property of an output 
frequency. 

[0015] Moreover, it aims at acquiring the clock regenerative apparatus and the 
clock playback approach of making min difference of transmit-clock information 
and playback clock information which received, and making the design of a 
receiving set easy. 
[0016] 

[Means for Solving the Problem] A playback clock output means by which the 
clock regenerative apparatus concerning this invention outputs a playback clock, 
A transmit-clock information receiving means to receive the transmit-clock 
information which shows a transmitting-side clock frequency, the clock which 
detects difference with the playback clock information which shows the 
frequency of the playback clock outputted from the above-mentioned 
transmit-clock information and the above-mentioned playback clock output 



means which were received with this transmit-clock information receiving means 
- difference - with a detection means A receiving spacing output means to 
detect and output receiving spacing of the above-mentioned transmit-clock 
information by the above-mentioned transmit-clock information receiving means, 
the above-mentioned receiving spacing from this receiving spacing output 
means, and the above-mentioned clock - difference - the above from a 
detection means - it has the control means which controls the playback clock 
frequency of the above-mentioned playback clock output means based on 
difference. 

[0017] Moreover, it constitutes from the output means output in quest of 
receiving spacing output based on the comparison result of a detection means 
detect spacing at which the above-mentioned transmit-clock receiving means 
receives two or more above-mentioned transmit-clock information for the 
above-mentioned receiving spacing output means, the receiving spacing setting 
means set up a predetermined receiving spacing threshold, and setting receiving 
spacing set as this receiving spacing setting means and receiving spacing 
detected with the above-mentioned detection means. 

[0018] moreover, the above-mentioned receiving spacing setting means - the 



above-mentioned clock difference - the above called for by the detection 
means - the above-mentioned receiving spacing threshold is set up based on 
difference. 

[0019] moreover, the above-mentioned control means - the above-mentioned 
clock -- difference the above called for by the detection means - based on 
difference, it is made to control by setting up the control range of fluctuation of 
the playback clock frequency of the above-mentioned playback clock output 
means. 

[0020] moreover, the above-mentioned control means - the above-mentioned 
receiving spacing from the above-mentioned receiving spacing output means, 
and the above-mentioned clock — difference - the above from a detection 
means - it asks for the part for the delta frequency of the above-mentioned 
transmitting-side clock frequency and the above-mentioned playback clock 
frequency based on difference, and while generating the control signal which 
controls the playback clock frequency of the above-mentioned playback clock 
output means based on a part for this delta frequency, it is made it amending 
about the above-mentioned control signal generate based on the part for the 
above-mentioned delta frequency called for to two or more different timing 



[0021] moreover, the above-mentioned control means the above-mentioned 
receiving spacing from the above-mentioned receiving spacing output means, 
and the above-mentioned clock — difference -- the above from a detection 
means - it asks for a part for the delta frequency of the above-mentioned 
transmitting-side clock frequency and the above-mentioned playback clock 
frequency based on difference, and the playback clock frequency of the 
above-mentioned playback clock output means is made to control at larger 
control width of face than a part for this delta frequency 

[0022] Moreover, the clock playback concerning this invention detects difference 
with the playback clock information which receiving spacing of the transmit-clock 
information which shows a transmitting-side clock frequency is detected, and 
shows the frequency of the transmit-clock information by which reception was 
carried out [ above-mentioned ], and a playback clock, and controls a playback 
clock frequency based on this detected difference and the above-mentioned 
receiving spacing. 

[0023] Moreover, a predetermined receiving spacing threshold is set up and it 
asks for receiving spacing which controls the above-mentioned playback clock 
frequency based on a comparison result with receiving spacing by which 



detection was carried out [ above-mentioned ] with this set-up setting receiving 
spacing. 

[0024] moreover, the above - the above-mentioned receiving spacing threshold 
is set up based on difference. 

[0025] moreover, the above - based on difference, it is made to control by 
setting up the control range of fluctuation of the above-mentioned playback clock 
frequency. 

[0026] moreover, the above-mentioned receiving spacing and the above - it 
asks for a part for the delta frequency of the above-mentioned transmitting-side 
clock frequency and the above-mentioned playback clock frequency based on 
difference, and while generating the control information which controls the 
above-mentioned playback clock frequency based on a part for this delta 
frequency, based on a part for the above-mentioned delta frequency called for to 
two or more different timing, it is made to amend the above-mentioned control 
signal to generate. 

[0027] moreover, the above-mentioned receiving spacing and the above — it 
asks for a part for the delta frequency of the above-mentioned transmitting-side 
clock frequency and the above-mentioned playback clock frequency based on 



difference, and the above-mentioned playback clock frequency is controlled by 

larger control width of face than a part for this delta frequency. 

[0028] 

[Embodiment of the Invention] 

Gestalt 1. drawing 1 of operation is the block diagram showing the gestalt 1 of 
operation of the clock regenerative apparatus in this invention. The oscillator as 
a playback clock output means by which 1 outputs a playback clock, and 2 are 
counters which operate with the playback clock from this oscillator 1, and output 
that counted value as playback clock information 101. Since a counter 2 
operates with the playback clock of an oscillator 1, this playback clock 
information 101 is information which shows that frequency, and is also the 
information which shows the time amount progress in the clock regenerative 
apparatus of a parenthesis. 

[0029] 3 - a transmit-clock information receiving means and a clock - difference 
- the difference of the transmit-clock information 100 received while being a 
subtractor as a detection means and receiving the transmit-clock information 
100, and the playback clock information 101 outputted from the 
above-mentioned counter 2 - detecting clock information it outputs as 



difference 102. 

[0030] 4 -- the clock information from this subtractor 3 - it is the control means 
which outputs the control signal 104 which controls the playback clock frequency 
of the above-mentioned oscillator 1 based on difference 102. 5 is a receiving 
spacing output means by which the above-mentioned subtractor 3 detects 
spacing which receives the transmit-clock information 100, and outputs the 
receiving spacing 103 to the above-mentioned control means 4 based on this. 
[0031] Next, actuation is explained. When starting clock playback in this clock 
regenerative apparatus, the transmit-clock information 100 first inputted into a 
subtractor 3 is loaded to a counter 2. In addition, arrival of transmit-clock 
information may detect the flag which is a predetermined bit in the signal line 
with which the transmit-clock information 100 is transmitted, or time series, and 
you may make it tell it with the signal line (not shown) in which arrival is shown. 
[0032] The value of the loaded counter 2 is outputted also to a subtractor 3 while 
it is outputted to the receiving spacing output means 5 as playback clock 
information 101 (this time playback clock information = transmit-clock 
information) and is held. Moreover, a counter 2 is started from this loaded value, 
and count actuation is recommended with the playback clock from an oscillator 1 . 



[0033] as the difference of the information difference is taken and, as for the 
transmit-clock information 100 and playback clock information 101 from the 
above-mentioned counter 2, indicates the clock frequency by the side of a 
transmitting side and playback to be in a subtractor 3 if the 2nd transmit-clock 
information 100 arrives -- clock information - difference 102 is outputted. 
[0034] Moreover, by one side, the playback clock information 101 counted up by 
this point in time is inputted also into the receiving spacing output means 5. It 
asks for receiving spacing of the playback clock information 101 by detecting 
difference with the playback clock information 101 that it was inputted the 
playback clock information 101 held when the playback clock information 101 
that it is inputted into this receiving spacing output means 5 had the semantics 
as information which shows the time amount progress in this equipment and the 
first transmit-clock information 100 arrived, and this time. 

[0035] Called-for receiving spacing is outputted to a control means 4 as 
receiving spacing 103. In addition, with the receiving spacing output means 5, 
the playback clock information 101 that it was inputted this time is held, if the 
receiving spacing 103 from this receiving spacing output means 5 is inputted in a 
control means 4 - the clock information from this receiving spacing 103 and the 



above-mentioned subtractor 3 - based on difference 102, the delta frequency 
during transmission and reception used as the criteria which control the 
playback clock frequency of an oscillator 1 (deltaf) is computed. In addition, that 
the receiving spacing 103 was inputted to the control means 4 may detect the 
flag which is a predetermined bit in the signal line with which the receiving 
spacing 103 is transmitted, or time series, and you may make it tell a control 
means about it with the signal line (not shown) in which arrival is shown. 
[0036] moreover - a control means 4 - clock information - difference 102 is 
held. The formula of the above-mentioned deltaf is shown in a formula (1). 
[0037] 

deltafk=(clock difference information k- clock difference information k-1) x 
Receiving spacing k/f .... (1) 

deltafk : Delta frequency f when receiving the k-th transmit-clock information : a 
reference clock frequency clock - difference - the clock of eye information k:k 
watch - difference -- receiving spacing [0038] of eye information receiving 
spacing k:k watch Since the receiving spacing 103 is expressed with the counter 
value of the clock which an oscillator 1 outputs, the value which divided receiving 
spacing by the reference clock frequency f shows time amount (receiving 



spacing time amount). For example, f= 106Hz, receiving spacing (counter value) 
= in the case of 105, receiving spacing time amount shows 0.1sec(s) (100msec). 
[0039] In a control means 4, the clock frequency which an oscillator 1 outputs 
outputs a control signal 104 so that only deltaf for which it asked by the formula 
(1) may change. In an oscillator 1, with a control signal 104, the frequency of an 
output clock changes and, thereby, deltaf decreases. (When ideal actuation is 
performed, it is set to deltaf=0 by one control.) 

[0040] In addition, when [ which controls the frequency of deltaf by changing the 
electrical potential difference of a control signal ] using an armature-voltage 
control transmitter as an oscillator 1 , and things can be carried out and it uses a 
frequency synthesizer as an oscillator 1, the frequency of deltaf can be 
controlled by changing a generating frequency value. Moreover, when it is not 
deltaf!=0, the above-mentioned actuation is repeated, and it carries out until it is 
set to deltaf=0. 

[0041] the case where it is set to deltaf=0 — the last clock - difference 
information and this clock - difference - it means that it is shown that the 
difference of information having become equal, i.e., the transmit-clock 
information 100 and the playback clock information 101, always became fixed, 



and the number counted within the same time amount became the same, and 
the clock frequency currently used with the sending set at this time was 
reproduced completely in addition, saying [ deltaf=0 ] clock information - 
difference - 102 the very thing was set to 0 -- ********** ~ there is nothing. 
[0042] Transmission spacing of transmit-clock information is periodical and 
irregular, or even if it is the sending set with which transmission spacing differs 
as mentioned above, always optimized control can be performed. 
[0043] in addition - although the example which computes deltaf here and 
generates a control signal 104 based on this was shown - not necessarily - 
deltaf - it is not necessary to compute - the clock information from the receiving 
spacing 103 and the above-mentioned subtractor 3 — based on difference 102, 
the control signal of the playback clock frequency of an oscillator 1 is directly 
generable. 

[0044] Moreover, although the above-mentioned operation gestalt showed the 
thing using the counted value of a counter 2 as information for detecting 
receiving spacing, it may have a timer for example, not only this but in the 
receiving spacing output means 5, and the time information may be used. 
[0045] Furthermore, although what constituted the transmit-clock receiving 



means with the subtracter 3 was shown, a transmit-clock receiving means may 
be constituted separately. 

[0046] Moreover, in such clock playback, software may realize all or a part of 
generation of a control signal to an oscillator 1. Drawing 2 is a flow chart which 
shows such a case. 

[0047] At step S1, transmit-clock information is received first. The transmit-clock 
information received first is loaded to the counter which operates with a playback 
clock. At step S2, the time of day which received transmit-clock information at 
step S1 is memorized, the counter value (playback clock information) which 
operates at step S3 with the transmit-clock information and the playback clock 
which were received - clock information - while detecting difference 
(transmit-clock information-playback clock information), it memorizes. 
[0048] In step S4, receiving spacing is detected from the time of day which 
received the transmit-clock information memorized before, and the time of day 
which received transmit-clock information this time, this time of day - the time of 
day of a timer - using - you may calculate - the above-mentioned playback 
clock information - as time information -- using (current playback clock 
information - the last playback clock information) - you may make it detect 



[0049] the clock information searched for at step S3 in step S5 - the clock 
information searched for and memorized at difference and the last step S3 — a 
transmitting side and control information from which the delta frequency of the 
clock by the side of playback is set to 0 are generated and outputted with 
difference and receiving spacing called for by step S4. In addition, as 
explanation of the control means 4 of drawing 1 of operation showed here, it 
asks for deltaf of a formula (1), and you may make it search for control 
information from now on. 

[0050] And a playback clock frequency is controlled by step S6 by the control 
information searched for at step S5. Such actuation is ********( e d) whenever it 
receives transmit-clock information, and it is performed, and a clock is 
reproduced. 

[0051] gestalt 2. of operation -- in the clock playback in this invention, the 
detection precision of the transmit-clock frequency which is a playback side and 
is computed is proportional to receiving spacing time amount. Therefore, a high 
detection precision is not acquired at intervals of not much short reception. By 
giving the detection precision of extent which it is here shows the operation 
gestalt which enables it to perform clock playback in the detection precision of 



the frequency needed for various systems. 

[0052] Here, the relation between receiving spacing and detection precision is 
explained. It is the value of deltaf when receiving spacing time amount is 
100msec(s) in an above-mentioned formula (1). The value of deltaf which is set 
to deltaf=(clock difference information k-clock difference information k-1) x10, 
and is computed is [0053] used as 10Hz unit. Moreover, it is the value of deltaf 
when receiving spacing time amount is 1sec. It is set to deltaf=(clock difference 
information k- clock difference information k-1) x1, and the value of deltaf 
computed serves as 1Hz unit. Therefore, not to perform playback clock control 
immediately, even if the transmit-clock information 100 is received by short time 
amount, but after going through predetermined receiving spacing, what is 
necessary is just made to perform playback clock control to make detection 
precision high. 

[0054] Drawing 3 is the block diagram showing the clock regenerative apparatus 
by this operation gestalt 2, and 1-4 are the same as that of the operation gestalt 
1. A receiving spacing setting means, as for 5, set up a receiving spacing output 
means, a detection means detect spacing which receives the transmit-clock 
information 100 on plurality [ 6 / subtractor / 3 ], and a receiving spacing 



threshold predetermined, in 7, and 8 are an output means output in quest of 
receiving spacing 103 which outputs based on the comparison result of setting 
receiving spacing 106 set as this receiving spacing setting means 7, and 
detection receiving spacing 105 which were detected with the above-mentioned 
detection means 6. 

[0055] Next, actuation is explained. Setting receiving spacing is beforehand set 
to the receiving spacing setting means 7. With the detection means 6, whenever 
it receives the transmit-clock information 100, as the above-mentioned operation 
gestalt 1 explained, receiving spacing is detected based on the playback clock 
information 101, and it outputs to the output means 8 as detection receiving 
spacing 105. 

[0056] The output means 8 performs the comparison with this detection 
receiving spacing 105 and the setting receiving spacing 106. In the case of the 
detection receiving spacing 105> setting receiving spacing 106, since it is 
receiving spacing with which are satisfied of receiving spacing set up in order 
that detection receiving spacing might take out a desired detection precision, it 
outputs to a control means 4 by making this detection receiving spacing 105 into 
the receiving spacing 103. Moreover, the detection means 6 holds the playback 



clock information 101 (receipt time information) at this time. 
[0057] the receiving spacing 103 was inputted in the control means 4 -- a trigger 
- carrying out -- the clock information at this time deltaf is computed like the 
operation gestalt 1 from difference 102 and the receiving spacing 103, a control 
signal 104 is outputted and control to an oscillator 1 is performed. 
[0058] On the other hand, since it is ****** to receiving spacing set up in order to 
take out the detection precision of a request of detection receiving spacing in the 
case of the detection receiving spacing 105< setting receiving spacing 106, the 
output means 8 does not output the receiving spacing 103. Moreover, the 
detection means 6 detects that result and the detection means 6 cancels the 
playback clock information 101 at this time. Therefore, the detection means 6 will 
call the detection actuation of receiving spacing performed when the 
transmit-clock information 100 is received next the actuation which detects 
spacing of a from, when the receiving spacing 103 is outputted from the output 
means 8 to the front instead of spacing from the last playback clock 101 (receipt 
time information). Actuation is repeated until it becomes the detection receiving 
spacing 105> setting receiving spacing 106 about this. By the above, it can have 
a desired detection precision and clock playback can be performed. 



[0059] Drawing 4 is a flow chart which shows such actuation. Differing from 
drawing 2 shown with the operation gestalt 1 is the point which changed step S4 
of drawing 2 to steps S41 and S42 by drawing 4 . In step S41, detection 
receiving spacing is detected and detection receiving spacing > setting receiving 
spacing is judged at step 42. If it is YES here, control signal generation using 
detection receiving spacing of a step S5 smell lever is performed, and if it is NO, 
it returns to step S1. 

[0060] With the gestalt 3. above-mentioned implementation gestalt 2 of 
operation, in order to raise detection precision, the gestalt which maintains 
receiving spacing at a predetermined value was shown, but if receiving spacing 
is lengthened, although the detection precision of transmit-clock information will 
go up, since the count which performs control to an oscillator also decreases, 
time amount will start too much to convergence until clock playback is stabilized. 
[0061] Here, the gestalt which realizes both sides for a high detection precision 
after stability is indicated to be compaction of convergence time amount by 
carrying out adjustable [ of the setting receiving spacing ] dynamically. 
[0062] the block diagram showing a clock regenerative apparatus [ in / in 
drawing 5 / the gestalt of implementation of this invention ] — it is — 1 - 6 and 8 are 



the same as that of drawing 3 shown with the gestalt 2 of operation. 71 is a 
receiving spacing setting means and sets up setting receiving spacing based on 
the delta frequency (deltaf) 107 called for by the control means 4. 
[0063] Next, actuation is explained. Fundamental actuation is the same as that 
of the gestalt 2 of operation. However, the receiving spacing setting means 71 
sets up setting receiving spacing based on the delta frequency 107 for which it 
asked by the control means 4, and outputs it to the output means 8. If deltaf 
makes setting receiving spacing 106 small while it is large, and it makes [ many ] 
the count of control to an oscillator, and reduction of the value of deltaf is brought 
forward and deltaf decreases, compaction of convergence time amount and the 
both sides of the detection precision of a high frequency can be obtained by 
enlarging setting receiving spacing 106 and performing high control of precision. 
[0064] Drawing 6 is the explanatory view showing the example of operation in 
the gestalt of such operation. -10 and setting receiving spacing are [ deltaf 
immediately after starting clock playback ] 1. 1st control is first performed by 
receiving spacing =1. deltaf=8 are computed at this time and control which 
corrects a frequency only at this rate is performed. Therefore, deltaf is set to 2 
after control. However, deltaf computed at this time is 8, and since the value is 



large, a setup of receiving spacing is not changed. 

[0065] Receiving spacing in which the following time [ 2nd ] does not have 
modification = it is carried out by 1, and deltaf=1 is computed and control which 
corrects a frequency only at this rate is performed. Therefore, deltaf is set to 1 
after control. And with 1, since deltaf computed at this time is small, it changes 
receiving spacing, and it sets up receiving spacing =5. 

[0066] Receiving spacing changed the 3rd time = it is carried out by 5 and 
deltaf=1 is computed. Since the value of deltaf is not changing at this time, a 
setup of receiving spacing is not changed. deltaf=0 [ the time / 4th ] is computed 
by receiving spacing =5. Since it was set to deltaf=0, it means that playback of 
the clock frequency of a sending set was made. 

[0067] In the gestalt 4. usual of operation, and a communication mode, the 
fluctuation range of clock frequency and the frequency range (frequency drift) 
where fluctuation is permitted by fixed time amount are specified. For example, 
by above-mentioned ITU-T recommendation H. 222.0, the frequency of an 
oscillator 1 is specified as 27MHz**30ppm, and the frequency drift is specified as 
75x10-3 Hz/sec. 

[0068] However, since clock playback takes time amount, it is not appropriate to 



follow this specification at the time of clock playback initiation, since 1/(75x10-3) 
=13.3sec is needed in order to change the frequency of 1Hz when the 
above-mentioned specification is followed. Therefore, if it converges early at the 
time of clock playback initiation and clock playback can be performed, the 
fluctuation range of a control signal 104 will be restricted within the limits of the 
above-mentioned frequency drift, and a gestalt with the function to continue 
clock playback will be explained here. 

[0069] The block configuration is the same as that of what is shown in the 
above-mentioned operation gestalten 1, 2, and 3. However, the methods of 
generation of the control signal 104 in a control means 4 differ, and the flow 
chart of drawing 7 is used and explained below. 

[0070] Step S1 to step S5 and step S6 are the same as that of the flow chart of 
drawing 2 shown with the above-mentioned operation gestalt 1. At step S7, it 
judges with the judgment flag which mentions [ the condition that clock playback 
has already been performed once, and ] later whether a clock is still drawing. 
[0071] When the condition, i.e., the first clock, that clock playback is not made 
once yet is drawing, it progresses to step S8, and it judges whether clock 
playback was completed here, the n-th clock information here searched for at 



step S3 - the clock information on the last (the n-1st) remembered to be 
difference (playback clock information on the n-th transmit-clock information 
[ n-th / -]) — from difference, clock playback was completed, or (the n-1st clock 
information « difference ~ =n position clock information - did it become 
difference?) it judges whether it is no. Moreover, as the part of step S5 of the 
flow chart of the above-mentioned operation gestalt 1 explained, when 
computing deltaf at step S5, you may judge whether it is that clock playback was 
completed by this deltaf (deltaf=0). 

[0072] When judged with clock playback having been completed at this step S7, 
a status flag is set to "1" which shows a playback settled by step S9. Then, it 
progresses to step S6 and a playback clock frequency is controlled, using the 
control information searched for at step S5 as it is. Thereby, the large control 
width of face of a frequency can be taken, and early drawing in becomes 
possible. 

[0073] On the other hand, at step S7, when a status flag is judged to be the 
condition that "1", i.e., clock playback, was made once, it progresses to step S10, 
and based on the frequency-drift width of face specified as receiving spacing for 
which it asked by step S4, the fluctuation permission width of face of control 



information is detected. And at step 11, the maximum of this called-for 
fluctuation permission width of face is compared with the control information 
searched for at step S5, and, in the case of the maximum <= control information 
of the control information fluctuation permission width of face which was asked 
at step S5 in the case of the maximum > control information of fluctuation 
permission width of face, let maximum of fluctuation permission width of face be 
control information. And the control information decided at step S1 1 of a step S6 
smell lever performs frequency control. It can stop within limits to which 
fluctuation of a frequency once being able to perform clock playback was 
specified by this. 

[0074] in addition, the case where it is judged whether the first clock playback 
was completed in step S8 -- clock information ~ difference is changeful - it is - 
although deltaf had judged by whether it is 0, you may judge by whether it 
became the small predetermined range. 

[0075] Although the gestalt 5. above-mentioned implementation gestalt of 
operation showed the case where a voltage controlled oscillator was used, as a 
playback clock output means, in this case, from a control means 4, control by the 
electrical potential difference will be performed, and control voltage which 



decreases deltaf called for for example, by the above-mentioned formula (1) is 
generated and outputted by the control means 4. Although the property of output 
frequency change over the control voltage change in an oscillator 1 will be used 
for generation of this control voltage, although it is a certain range, in order for 
there to be variation and to expect accuracy, it is necessary to the property of a 
voltage controlled oscillator to adjust by surveying this property for every voltage 
controlled oscillator. 

[0076] Here, by detecting the frequency change by frequency control over 
control of multiple times, and amending by grasping the property of a playback 
clock output means based on this detection result explains the operation gestalt 
which makes the above adjustments unnecessary. The block configuration is the 
same as that of what is shown in the above-mentioned operation gestalten 1-4. 
And it is a thing making generation actuation of the control information in step S5 
of drawing 2 be the following, for example. 

[0077] First, when the k-1st transmit-clock information 100 is received, for 
example, while memorizing delta-frequency deltafk-1 computed based on the 
above-mentioned formula (1), only deltafk-1 generates the control signal 104 
(here, it considers as control voltage) to which the playback clock frequency of 



an oscillator 1 is changed based on the property of an oscillator 1 , and it controls 
by giving this control voltage to an oscillator 1 . 

[0078] Next, when the k-th transmit-clock information 100 is received, with the 
control voltage 104 based on the above-mentioned deltafk-1, only deltafk-1 will 
be set to deltafk=0 if the playback clock frequency of an oscillator 1 is changing, 
but when it differs from the property by which the relation between control 
voltage and a playback clock frequency is shown in the catalog of an oscillator in 
an oscillator 1 , it is set to deltafk!=0. 

[0079] Here, based on the following formula (2), it asks for the correction factor 
to the actual property over the property in the catalog of an oscillator 1 from 
deltafk-1 and deltafk. 
Gk=1- (deltafk/deltafk-1) .... (2) 

Gk: The delta frequency when receiving the transmit-clock information of eye 
correction factor deltafkik watch on the actual property over the property in a 
catalog [0080] And it asks a delta frequency performing amendment according 
the control voltage to the oscillator 1 to the condition that it was deltafk-1, to 
Above Gk, and outputs to an oscillator 1. Thereby, in the playback clock 
frequency of an oscillator 1, the control voltage which only deltafk-1 < / SUB > 



changed will be applied to an oscillator 1 from the condition whose delta 
frequency was deltafk-1, and desired frequency control is made. With this 
amendment, it considers as the delta frequency for generation of the value which 
did the division of deltafk-1 by Gk of control voltage, and is made by generating 
control voltage from the property shown in the catalog of an oscillator 1 to this. 
[0081] However, after this amendment should just be made to the control voltage 
finally outputted, amends the delta frequency beforehand as mentioned above, 
and also may perform amendment by the above-mentioned correction factor to 
the generation processing at the time of generating control voltage, for example 
from a delta frequency (transform processing from a delta frequency to control 
voltage) and generates control voltage, it may amend. 

[0082] Moreover, this correction factor Gk may be computed periodically, and 
you may update, and may carry out irregularly. Thus, what does not need the 
adjustment about a voltage controlled oscillator is realizable by detecting the 
control voltage of a voltage controlled oscillator, and the relation of an output 
frequency in the real time. 

[0083] Drawing 8 is a flow chart which shows the above actuation, and is 
moistening the part which changes to step S5 of the flow chart shown in drawing 



2 . The property of an oscillator 1 is detected at step S51, this detected property 
amends to a delta frequency at step S52, and this amended delta frequency 
performs control voltage generation based on a catalog property at step S53. 
[0084] In addition, since it is not necessary to necessarily perform amendment 
processing to a delta frequency as mentioned above, the step of amendment is 
not necessarily a location like drawing 8 . 

[0085] In order that that the difference of transmit-clock information and playback 
clock information becomes fixed might show that it is the same frequency by 
both transmission and reception, it was controlling by the gestalt 6. 
above-mentioned implementation gestalt of operation to make this difference 
regularity. It is necessary to transmit and receive data and to store the data 
corresponding to the time amount which is equivalent to that difference when 
this difference is large into a receiving set in the case of the equipment which 
performs data processing based on transmit-clock information and playback 
clock information, and the buffer for storing this data is needed. For this reason, 
the scale of hardware will increase. 

[0086] here, in agreement in transmit-clock information and playback clock 
information - making - making - the above — the operation gestalt which can 



lose difference is explained. The block configuration is the same as that of what 
is shown in the above-mentioned operation gestalten 1-5. And it is a thing 
making generation actuation of the control information in a control means 4 be 
the following. 

[0087] As the above-mentioned operation gestalt 1 explained, when the 
transmit-clock information 100 is received first, the value is loaded to a counter 2. 
At this time, the value of the transmit-clock information 100 and the playback 
clock information 101 is momentarily in agreement. Namely, it is in the condition 
which does not have a difference in the clock information during transmission 
and reception, and an offset value is in the condition of 0. It is between 
transmission and reception here, and since how to go up the value of how to go 
up the value (playback clock information) of a counter 2 and the transmit-clock 
information 100 is the same if a frequency is also the same, this offset value is 
still 0. In case processing in which an image is displayed will be performed when 
playback clock information becomes the same value as the value which the 
transmit-clock information 100 shows in data processing using the transmit-clock 
information 100 and the playback clock information 101, for example, image 
data communication, if it is as it is, increment over the offset in the buffer which 



accumulates image data by the receiving side is not needed. 
[0088] However, the transmit-clock frequency and the playback clock frequency 
are hardly in agreement first, and the value of the above-mentioned 
transmit-clock information 100 and the value of the playback clock information 
101 shift gradually. For example, if the transmit-clock frequency is higher, the 
direction of the transmit-clock information 100 becomes larger than the playback 
clock information 101. The section A of drawing 9 (1) shows this situation. 
[0089] And when the following transmit-clock information 100 is received, value 
calculation of the deltaf is carried out according to a formula (1). It is as 
above-mentioned to make it make a frequency in agreement by generating the 
control signal 104 104 which loses this deltaf, i.e., a control signal with which 
only after deltaf raises a playback clock frequency in this example, with the 
above-mentioned operation gestalt 1. Supposing a frequency is in agreement 
with such control, how to go up the value of how to go up the value of a counter 2 
and the transmit-clock information 100 will become the same after this. 
Therefore, as shown at the section B of drawing 9 (1), the difference (offset 
value) of the value of the transmit-clock information 100 and the playback clock 
information 101 becomes fixed. This fixed offset value is equivalent to the 



difference to be generated by the time of the next transmit-clock information 100 
reception from the time of the first transmit-clock information 100 reception. 
[0090] Since it is not desirable like **** that this offset value is large, with this 
operation gestalt, it considers as the control signal 104 with which only the 
2xdeltaf instead of deltaf raises a playback clock frequency in the control signal 
104 generated when the following transmit-clock information 100 is received. 
Then, shortly, since the direction of a playback clock frequency becomes higher 
than a transmit-clock frequency, how to go up the value (playback clock 
information) of a counter 2 becomes large, transmit-clock information is 
approached, and the offset value decreases. This situation is shown in drawing 9 
(2). 

[0091] Ideally, it is a time (at the time of Section B passing) of beginning from the 
time of the next transmit-clock information 100 reception, and the same time 
amount as the time amount of Section A passing that this offset value is set to 0. 
At this time, it changes with the value which generated the control signal 104 in 
the case of the operation gestalt 1, i.e., a value which loses deltaf called for by 
the formula (1). Thereby, a transmit-clock frequency and a playback clock 
frequency are in agreement, and an offset value can also be set to about 0. 



Therefore, the data buffer of a receiving set can be designed small. 
[0092] In addition, what is necessary is not to restrict the amount of the 
frequency to control to this, and to be larger control width of face than deltaf, and 
just to decide it according to this control width of face that what is necessary is 
just to control the playback clock frequency of the above-mentioned playback 
clock output means in short, when making it the control signal which makes a 
frequency in agreement although the above explanation explained that by which 
only 2xdeltaf corrects the amount of the frequency to control temporarily. For 
example, when only 3xdeltaf is corrected temporarily, Section B turns into one 
half of time amount of Section A. 

[0093] Moreover, although the above-mentioned explanation showed what finds 
the time amount of Section B based on the time amount of Section A, when the 
transmit-clock information 100 is transmitted periodically, reception of the 
transmit-clock information 100 can be detected and it can also use for this 
control. For example, it is at the reception time of the 3rd transmit-clock 
information 100, and the example of drawing 9 can be substituted for a Section's 
B progress time. 

[0094] Moreover, although the above-mentioned explanation explained the case 



where a playback clock frequency was smaller than a transmit-clock frequency 
at first, it is the same, if the control direction of a playback clock frequency is 
made reverse even if it is a reverse case. 

[0095] Moreover, although the case where the control for abolishing this offset 
value immediately was started was shown by the above-mentioned explanation 
when playback clock information arrived first and having been loaded to the 
counter 2, the control for abolishing an offset value can also be carried out from 
the condition of the frequency during transmission and reception being the same, 
and holding the offset value by control like the operation gestalt 1. Although the 
width of face which carries out frequency control, and the time amount currently 
controlled can be found above comparatively easily since playback clock 
information is first loaded to a counter 2 in the above-mentioned explanation, 
and the counter value during transmission and reception is in agreement, in this 
steady state, it is necessary to calculate the difference of the value of a counter 2, 
and the value of the transmit-clock information 100, and to calculate the 
frequency control width of face and control time amount for losing this ****. 
[0096] 

[Effect of the Invention] As mentioned above, since according to this invention 



receiving spacing of transmit-clock information is detected and frequency control 
of a playback clock is carried out using this, it is effective in performing always 
optimized frequency control and being able to perform clock playback 
irrespective of receiving spacing of transmit-clock information. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 2] It is the flow chart which shows the clock playback actuation in the 
gestalt of implementation of this invention. 

[Drawing 3] It is the block diagram of the clock regenerative apparatus in the 
gestalt of other operations of this invention. 

[Drawing 4] It is the flow chart which shows the clock playback actuation in the 
gestalt of other operations of this invention. 

[Drawing 5] It is the block diagram of the clock regenerative apparatus in the 
gestalt of other operations of this invention. 

[Drawing 6] It is an explanatory view explaining the example of the frequency 
control in the gestalt of other operations of this invention. 

[Drawing 7] It is the flow chart which shows the clock playback actuation in the 
gestalt of other operations of this invention. 

[Drawing 8] It is the flow chart which shows the clock playback actuation in the 



gestalt of other operations of this invention. 

[Drawing 9] It is an explanatory view explaining the example of the frequency 
control in the gestalt of other operations of this invention. 

[Drawing 10] It is the block diagram of the conventional clock regenerative 
apparatus. 

[Description of Notations] 

1 Oscillator 

2 Counter 

3 Subtractor 

4 Control Means 

5 Receiving Spacing Output Means 

6 Detection Means 

7 Receiving Spacing Setting Means 

8 Output Means 



